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(57) ABSTRACT

An electrical connection assembly includes a connector
having a first portion defining a first row of contact receiving
channels recerving and retaining first contacts therein and a
second portion defining second and third rows of contact
receiving channels receiving and retaining second and third
contacts therein. Each contact has a soldering section
extending beyond the connector. A first flexible circuit board
and a second flexible circuit board are connected to the
connector. The soldering sections of the first contacts are
soldered to the first flexible circuit board by means of either
through hole or surface mounting techniques. The soldering
sections of the second and third contacts are respectively
soldered to the second flexible circuit board by means of
through hole and surface mounting techniques.

9 Claims, 5 Drawing Sheets

417

o1



U.S. Patent Apr. 3, 2001 Sheet 1 of 5 US 6,210,174 Bl

FIGIA
PRIOR ART




1V allaa
dl ]

US 6,210,174 Bl

cc

122

B

m\\ £2— ’///




U.S. Patent Apr. 3, 2001 Sheet 3 of 5 US 6,210,174 B1




U.S. Patent Apr. 3, 2001 Sheet 4 of 5 US 6,210,174 Bl

F1G.3

32



U.S. Patent Apr. 3, 2001 Sheet 5 of 5 US 6,210,174 B1

- 1G.4E



US 6,210,174 B1

1
ELECTRICAL CONNECTION ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mmvention generally relates to an electrical
connector, and 1n particular to an electrical connection
assembly comprising a connector soldered to two or more
flexible circuit boards.

2. The Prior Art

Flexible circuit boards are frequently used in electrical
devices having a very limited and complicated internal
space, especially small-sized computers. The flexible circuit
board 1s frequently equipped with an electrical connector for
connection with other devices/parts. Conventionally, the
flexible circuit board 1s secured to the connector by means
of mechanical pressure applied thereon. FIGS. 1A and 1B of
the attached drawings show a conventional connector, dis-
closed 1n Taiwan Patent Application Nos. 83102251,
mounted to a flexible circuit board. The connector 2 com-
prises a pressurizing member 23 pivotally attached thereto
by means of a trunnion 221. The pressurizing member 23 has
a contour 231 which, when rotated, exerts a gradually-
increasing force on the flexible circuit board 1 thereby
securely retaining the flexible circuit board 1 on contacts 22
of the connector 2 thereby establishing firm electrical con-
nection therebetween.

Such a conventional assembly procedure 1s only suitable
for connecting a single flexible circuit board to the connec-
tor. Current trends of the electronic industry increasingly
require the mounting of two or more flexible circuit boards
to a connector. It 1s therefore desired to provide an electrical
connection assembly that 1s capable of connecting two or
more flexible circuit boards to a connector.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention 1s to
provide an electrical connection assembly for connecting
two or more flexible circuit boards to an electrical connector.

Another object of the present invention 1s to provide an
electrical connection assembly for connecting flexible cir-
cuit boards to an electrical connector by means of soldering
with the soldering points exposed outside the connector for
facilitating inspection.

To achieve the above objects, an electrical connection
assembly 1n accordance with the present invention com-
prises a connector having a first portion defining a first row
of contact receiving channels receiving and retaining first
contacts theremn and a second portion defining second and
third rows of contact receiving channels receiving and
retaining second and third contacts therein. Each contact has
a soldering section extending beyond the connector. A first
flexible circuit board and a second flexible circuit board are
connected to the connector. The soldering sections of the
first contacts are soldered to the first flexible circuit board by
means of either through hole or surface mounting tech-
niques. The soldering sections of the second and third
contacts are respectively soldered to the second flexible
circuit board by means of through hole and surface mount-
ing technmiques.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mnvention will be apparent to those skilled in
the art by reading the following description of preferred
embodiments thereof, with reference to the accompanying
drawings, in which:
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FIG. 1A 1s a perspective view of a conventional electrical
connector to which a flexible circuit board 1s mounted;

FIG. 1B 1s a cross-sectional view of the conventional
connector of FIG. 1A;

FIG. 2A 15 a schematic view showing a single row of
contacts of an electrical connector 1n accordance with a first
embodiment of the present invention connected to a flexible
circuit board by means of soldering;

FIG. 2B 1s a schematic view showing a single row of
contacts of an electrical connector 1n accordance with a
second embodiment of the present invention connected to a
flexible circuit board by means of soldering;

FIG. 3 1s a schematic view showing two rows of contacts
of the electrical connector of the first embodiment connected
to a flexible circuit board by means of soldering;

FIG. 4A 15 a cross-sectional view of the first embodiment
of an electrical connection assembly; and

FIG. 4B 1s a cross-sectional view of the second embodi-
ment of an electrical connection assembly.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to the drawings and 1n particular to FIG. 4A, an
clectrical connection assembly 1n accordance with a first
embodiment of the present invention comprises a connector
3, a first flexible circuit board 4, and a second flexible circuit
board 5. The connector 3 defines a receiving slot 36 1n a first
face thereof for receiving a mating connector or other
devices (not shown). The connector 3 comprises an upper
portion 31 and a lower portion 32 1n which three rows of
contacts 33, 34, 35 are retained and extend beyond a second
face of the connector 3 for electrical connection with the
flexible circuit boards 4, 5. Understandably, those contacts
may be arranged to function as signal, power or grounding
contacts.

Also referring to FIGS. 2A and 3, the upper portion 31 of
the connector 3 defines a first row of contact receiving
channels 311 for receiving and retaining the first contacts 33
therem. The lower portion 32 of the connector 3 defines
second and third rows of contact receiving channels 321,
322 for respectively receiving and retaining the second and
third contacts 34, 35 therein while the upper portions of
these two channels shares the same space with each other. In
other words, the pair of second contact 34 and corresponding
third contact 35 are commonly received within the same
space in the lower portion 32 (FIGS. 4A and 4B). The
contacts 33, 34, 35 comprise soldering sections 331, 341,
351 extending beyond the second face of the connector 3,
engaging sections 333, 343, 353 for clectrically engaging
with the mating connector, and intermediate sections 332,
342, 352 fixed m the connector 3 between the soldering
sections 331,341, 351 and the engaging sections 333, 343,
353.

As shown 1 FIGS. 2A and 4A, the soldering section 331
of each first contact 33 forms a right angle and 1s substan-
tially normal to the first flexible circuit board 4. Through
holes 41 are formed 1n the flexible circuit board 4 1n which
the soldering sections 331 are received. Soldering 1s then
performed to 1ix the soldering sections 331 of the first
contacts 33 to the first flexible circuit board 4.

Referring to FIGS. 3 and 4A, the soldering section 341 of
cach second contact 34 forms a right angle and 1s substan-
tially normal to the second flexible circuit board 4. The
soldering sections 341 of the second contacts 34 extend
through holes 51 formed 1n the second flexible circuit board
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5 and are soldered thereto. The soldering section 351 of each
third contact 35 forms two consecutive right angles thereby
being offset therefrom in a parallel plane. The soldering
sections 351 are engaged with conductive pads 52 formed on
the second flexible circuit board 5 and surface mounted
thereto.

Fixing the flexible circuit boards 4, § to the connector 3
by means of soldering eliminates the possibility of damaging,
the flexible circuit boards 4, 5 due to mechanical pressure
and allows two or more flexible circuit boards to be simul-
taneously fixed to a connector. Furthermore, the soldering
points are located outside the connector 3 thereby facilitat-
ing inspection and ensuring quality of the connection assem-
bly.

FIGS. 2B and 4B show a second embodiment of the
present 1nvention wherein the first contacts 33 are surface
mounted to the first flexible circuit board 4. The soldering
section 331' of each first contact 33 forms two consecutive
right angles and 1s thus offset therefrom 1n a parallel plane.
The soldering sections 331" are positioned on and surface

mounted to conductive pads 42 formed on the flexible circuit
board 4.

The feature of the invention 1s to provide two first and
second flexible circuit board respectively connecting to the
contacts 33, 34, 35 of the upper portion 31 and of the lower
portion 32 1n the connector 3. Additionally, the contacts of
the lower portion further includes two type contacts 34, 35,
and thus the second flexible circuit board 5 provides two
connection regions wherein the mner one, which 1s close to
the connector 3, 1s arranged to receive the through hole type
second contacts 34 which 1s close to the center line of the
connector, while the outer one 1s arranged to receive the
surface mount type third contacts 35 which 1s close to the
side wall of the connector.

It 1s also noted that each flexible circuit boards 4 and 35
imncludes an outward surface 47, 57 and an inward surface 48,
58 (FIG. 4A) wherein the inward surfaces 48, 58 of the
boards 4 and 5 are facing to each other. The flexible circuit
boards 4 and 5 are positioned parallel to each other, with a
proper spatial relationship for not interfering with each
other, at the back of the connector 3 close to the center line
thereof, and the tail sections of the contacts 33, 34 (35) are
arranged to extend 1n opposite directions and respectively
approach the outward surfaces 47, 57 of the corresponding
flexible circuit board 4, 5 from an exterior. With this
arrangement, 1t 1s easy to correctly and reliably assemble the
connector 3 and the corresponding flexible circuit board 4,
5 under sufficient mspection.

Although the present imnvention has been described with
reference to the preferred embodiments, it 1s apparent to
those skilled in the art that a variety of modifications and
changes may be made without departing from the scope of
the present mnvention which 1s intended to be defined by the
appended claims.

What 1s claimed 1s:

1. An electrical connection assembly comprising:

a connector housing comprising at least a first portion
defining at least one first row of contact receiving
channels recerving and retamning first contacts therein
and a second portion defining at least one second row
of contact receiving channels receiving and retaining
second contacts therein, each contact having a solder-
ing section extending beyond the connector;

at least one first flexible circuit board and one second
flexible circuit board, the soldering sections of the first
contacts being soldered to the first flexible circuit board
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and the soldering sections of the second contacts being,
soldered to the second flexible circuit board, the sol-
dering sections of the first contacts extending towards
the soldering sections of the second contacts.

2. The electrical connection assembly as claimed 1n claim
1, wherein the flexible circuit boards define through holes
through which the soldering sections of the corresponding
contacts extend for being soldered thereto.

3. The electrical connection assembly as claimed 1n claim
1, wherein the flexible circuit boards form conductive pads
thereon to which the soldering sections of the corresponding
contacts are surface mounted.

4. The electrical connection assembly as claimed 1n claim
1, wherein the second portion defines second and third rows
of contact receiving channels for receiving and retaining
second and third contacts therein, each contact having a
soldering section extending beyond the connector housing,
the second flexible circuit board defining through holes
therein for receiving and soldering the soldering section of
the second contacts thereto, the second flexible circuit board
further forming conductive pads thereon to which the sol-
dering sections of the third contacts are surface mounted.

5. The electrical connection assembly as claimed 1n claim
4, wherein the first flexible circuit board defines through
holes for receiving and soldering the soldering sections of
the first contacts thereto.

6. The electrical connection assembly as claimed 1n claim
4, wherein the first flexible circuit board forms conductive
pads thereon to which the soldering ends of the first contacts
are surface mounted.

7. The electrical connection assembly as claimed 1n claim
1, wherein each of said first and second flexible circuit
boards defines an outward surface and an inward surface,
said inward surface of the first flexible circuit board faces to
said inward surface of the second flexible circuit board, and
the soldering sections of the first contacts and the soldering
sections of the second contacts extend 1n opposite directions
and respectively approach the outward surfaces of the cor-
responding flexible circuit boards from an exterior.

8. An electrical connector assembly comprising:

a connector housing comprising a first portion and a
second portion divided by a central slot;

a first row of contacts positioned in the first portion; and

a second row of contacts and a third row of contacts
positioned within the second portion opposite to said
first row of contacts, said second row of contacts
positioned between said first row of contacts and said
third row of contacts; wherein

tail portions of the second row of contacts and of the third
row of the contacts extend toward tail portions of the first
row of contacts, and soldering portions of the second row of
contacts are of a pin type, and are offset 1n a front-to-back
direction from soldering portions of the third row of contacts
which are of a surface mount type, whereby soldering
portions of both the second row of contacts and the third row
of contacts can be commonly mounted to a flexible circuit

board,

wherein said soldering portions of the second row of con-
tacts are closer to the connector housing than said soldering
portions of the third row of contacts.

9. The assembly as claimed 1n claam 8, wherein the first
row of contacts are soldered to another flexible circuit board
in a spaftial parallel relation with the flexible circuit board
connected to the second row and third row of contacts.
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